This study evaluated how occupants' socio-economic status affect household crowding in multifamily walk-up apartments built by the government for low and medium income dwellers in Lagos, Nigeria. The focus was on Lagos State Development and Property Corporation (LSDPC) as a case study, using survey research design approach. Four large housing estates with a population of 7,764 dwelling units were purposively chosen from locations at Abesan, Iba, Ikoyi and Ebute-Metta. A sample of 7.5% (582) was selected, using systematic and stratification techniques. Pre-tested questionnaires were used to obtain responses from household heads pertaining to number of persons and demographic data for each housing unit. A return rate of 30.2% was recorded. Socio-economic grouping of households was derived using a monthly income estimate for the head of household. Households were grouped into low, medium and high income categories. Data analysis was done by applying adult-equivalent number of occupants to the Canadian National Occupancy Standards (CNOS) and the Equivalized Crowding Index (ECI). The results indicate a preponderance of gentrification, with attendant policy implications. The results also show that there is no significant difference in the degree of crowding among the different socio-economic classifications. This is inconsistent with the generally held understanding in urban housing studies that crowding rates are higher in low income households than in medium and high income households. The findings tend to suggest that LSDPC should adopt appropriate strategies to forestall the disappearance of low income households from its multifamily apartments.
Introduction
Government-built housing activity in Lagos shifted from mere provision of quarters for colonial administrators to housing the growing population, with the creation of Lagos Executive Development Board (LEDB) now Lagos State Development and Property Corporation (LSDPC) in 1928 (Immerwahr, 2007; Illesanmi and Adebamowo, 2009 ). The initial focus of LEDB was on low income workers as evidenced by the construction of low-cost schemes in 1950s at Yaba and Surulere. One of the key initiatives of government-built housing was to bring people of different socio-economic groups closer together. The government also intended that the building of smaller flats will provide more affordable housing options for the lower-income group. As the population of Lagos became more diverse and cosmopolitan, the residents also became more affluent and better educated. Such a situation warranted scrutiny and analysis of households' socio-economic status as a factor in assessing housing needs of urban dwellers and the quality of public housing apartments.
According to Bogdon and Can (1997) , assessments of housing needs frequently consider three dimensions of housing problems: (i) physical; (ii) affordability; and (iii) overcrowding. Also, Le Roux et al, (2005) and Mastor and Ibrahim, (2010) provided six indicators for assessing utilization and user satisfaction in housing provisions. These are functional, technical, economic, environmental, social, and process performance indicators. The works of these authors provided a conceptual background for the present study.
The context of this study was housing estates containing large numbers of multifamily dwelling units, for low-income and mediumincome urban households. The definition of large estates or large numbers of multifamily apartments in this research was not based on absolute number or benchmark. It is contextual to LSDPC, where such quantitative expressions for one estate were interpreted relative to other estates belonging to the organization. In this study, the aim was to establish how occupants' socio-economic status affects crowding in 420 LSDPC's low and medium income apartments. The specific objectives were: (i) To determine whether the apartments designated as low income and medium income were actually occupied by households belonging to the specific income category.
(ii) To establish the effect of socio-economic status of respondents on crowding in specific apartment categories.
The head of household or the main breadwinner of the household is considered to represent the position of the rest of the household members. This may impose some limitations on the results particularly in circumstances where the excluded components of a household's income are substantial, like in cases where a couple and children are income earners (Boehm and McKenzie, 1982) .
Study Area
Lagos currently covers an urban agglomeration of 300 square kilometres, stretching from Badagry in the west to Lekki Peninsula in the East; and from Ikorodu town in the North to the Bight of Benin in the South. Currently, Residential coverage is about 52.1% of the built-up land area. Lagos is the most populous urban centre in Nigeria, and one of the fastest growing large urban agglomerations in Africa. It is estimated that an average of three people move into Lagos every hour to stay, while 60% of the population are in dire need of accommodation.
Figure1 Map of Lagos State, Nigeria
In the fifty-seven year period between 1950 and 2007, the population of Lagos grew from 300,000 to an estimated 17.0 million (George, 2008) . This substantial population growth has tremendous consequences, particularly in terms of providing adequate housing for immigrants moving into the area. Mabogunje (2002) reported that the population density of Lagos is about 20,000 persons per square kilometre. The case study areas Low Income Housing Estate, Abesan is located along Ipaja road, off Lagos-Abeakuta express way on coordinates 6.611543500000001, 3.2689984999999524. The estate consists essentially of three basic building types that make up a total of 4,272 housing units. These basic building types consist of four floors having two bedroom apartments and three bedroom apartments. The design is quite simple and this is due to the initial purpose of the design being low cost. Dolphin II Low Income Housing Estate is located off Alfred Rewane Road, formerly Kingsway Road, in Ikoyi area of Lagos metropolis on coordinates 6.45407, 3.436261400000035. The estate is divided into two main parts (1) the medium income housing zone, comprising semi-detached duplexes; (2) the low income housing zone. The present study is restricted to the low income housing scheme. This is a gated community consisting of apartment buildings that are four floors in height. Two apartments are on each floor, giving a total of eight per building. The apartments were built using two prototype designs: (1) 2-bedroom prototype and (2) 3-bedroom prototype. Household's socio-economic status and crowding: Income is one of the most cited determinants for crowding. The multifamily walk-up apartments designed and built by LSDPC for low-income and medium-income households were the target of this research. The justification for limiting the study to walk-up apartments is that they are the dominant apartment type in LSDPC's staple. High-rise public housing supply by LSDPC is skeletal and not widely acknowledged as a success story. This is a sharp contrast with the situation in Singapore, where 84% of its resident population is found in high-rise apartments (Yuen et al, 2006) . Socio-economic grouping was derived using an income estimate for the head of household. There are arguments that people live in crowded conditions because they cannot afford larger houses. Lack of income may induce families to live with other members of the family or acquaintances. Thus, the probability of a household being crowded is expected to be higher for households headed by persons whose incomes are lower. In this study, the monthly income, derived by summing personal income for the household head, provides basic information about whether a household was lowincome, medium-income or high-income. It was taken as an indicator of relative standard of living, and was capable of accounting for household composition. This allowed for comparison of household income across household types and household composition.
Criteria
for socio-economic group classification: Developing a reliable and valid socio-economic group classification was of utmost importance in this study, particularly with respect to interpretation of findings. This study did not adopt the definition of low income group used in the formulation of the National Housing Policy, as it has become stale and unrealistic. The National Housing Policy defines the low income group as all wage earners and selfemployed people whose annual income was Five Thousand Naira or below as of 1988, or whose annual income is twenty percent below the maximum annual income of the highest salary grade level within the Civil Service Structure at any given time, whichever is higher. Available record of the current wage structure of workers in the Federal Service of Nigeria shows that the maximum annual income of the highest salary grade level is N5,441,336.00. Twenty percent below this income level amounts to N4,353,068.80. Also, the next highest paid civil servant earns N2,889,373.00, which implies that all persons on grade level 16 and below are lowincome. This is not a true representation of the actuality.
Fadare and Alade (2009) gave another classification of persons in these three income groups. In a study of determinants of households' trip generation in Lagos Metropolis, they classified low-income group as those who earn less than N50,000.00 per month. Those earning N50,000.00 and above, but below N100,000.00 were grouped as middle income, while people who earn N100,000.00 and above are classified as high income.
Ndubueze (2009) in a study of urban housing affordability and housing dilemmas in Nigeria, adopted the methodology used in the Nigerian Living Standards Survey to compute the monthly cash income of households. Two cash income variables were used -the regular household monthly income variable and the incidental household income variable. The regular monthly income variable includes total basic monthly income, rent received (property owners), income from subsidiary group, dividend on shares, and pension. On the other hand, the incidental household monthly income variable relates to pools/lottery winnings, sales of property, cash gift received, remittances from within Nigeria received, remittances from outside Nigeria received, and miscellaneous.
Ndubueze (2009) further adopted the criteria used in developing non-housing consumption poverty line in Nigeria to identify and classify the income group of households. Following this criterion, the national per capita household income was computed to be N60,271.00. Twothirds below this figure (N40,180.00) was taken as the maximum cut-off point for low income group. On the other hand, two-thirds above N60,271.00 was used to determine the minimum cut-off point for high income (N100,451.00). Thus, there is general agreement that high income groups are those who earn N100,000.00 and above. There is also an agreement in the classification of the bulk of the middle-income group. However, while Ndubueze's study fixes the maximum income for low income at N40,180.00, Fadare and Alade's study stipulates N50,000.00.
These categorizations were contextually relevant to the present research. However, the present study adopted N45,000.00 for the maximum low income monthly earning of head of household. Therefore the figures adopted for measurement of socio-economic status of residents of LSDPC's multifamily apartments in Lagos were as follows: low income (below N45,000.00); medium income (above N45,000.00 but below N100,000.00); and high income (above N100,000.00).
Methodology

Samples Collection
Case study approach: A case study approach was adopted to provide in-depth details for objective interpretation of crowding in LSDPC's multifamily apartments. The methodological issues attached to the case study were substantially based on survey research design. Gerring (2007) had noted that a case study encourages an in-depth investigation of specific issues within a research subject.
Three housing estates containing sixty-five percent of multifamily housing units were purposively selected from the low-income category, while one housing estate containing forty percent of multifamily housing units was purposively selected from the medium-income category for in-depth study. The three lowincome estates selected were: (1) Abesan (4,272 apartment units), (2) Iba (2,388 apartment units) and (3) Dolphin II (576 apartment units). The medium-income estate chosen was Ebute-Metta (528 apartment units).
As earlier stated, the objectives of this study focus on crowding in LSDPC's low and medium income multifamily apartments. The population for this study was 7,764 comprising twobedroom, three-bedroom and four-bedroom apartments. This represents the total number of housing units in the four selected estates. In all, a 7.5% sample of the housing units was chosen for this study, amounting to 582 units. This large sample was chosen based on the argument that as the sample size increases, sampling error reduces (MacCallum et al, 1999) .
Stratification and systematic techniques were applied in the identification and selection of housing unit design types available in each estate. These housing types were classified according to Number of Bedrooms. The stratification technique was also used to delineate the housing unit types according to the proportion in each estate and ensured that all population proportions were matched in the sample. The housing units eventually chosen for detailed survey were selected using systematic random sampling technique after the first apartment was chosen at random.
The measure of crowding was constructed from responses to pre-tested questionnaire items pertaining to the number of persons in each housing unit. The questionnaire instrument was also used to collect other demographic data of occupants, such as age, sex, marital status, and income. To overcome questionnaire response difficulties, total personal income of household head was collected as an income range rather than an actual income figure. Each household head belongs to one of three groups (i) lowincome [Less than N45,000.00] (ii) mediumincome [N45,000.00 and above, but less than N100,000.00] (iii) high-income [N100,000.00 and above]. For the purpose of estimating housing space needs, this study measured the average number of persons per housing unit prototypes selected for this research.
Procedure for data analysis: The Canadian National Occupancy Standard and the Equivalized Crowding Index were used in computing what constitutes an adult-equivalent occupant. In applying these indexes, each individual who is in a marital relationship is rated as one-half. Children under one year are disregarded. Children one year of age or over, but less than eighteen years of age are counted as one-half. Household members aged eighteen years or over are counted as one. The outcome gives an equivalized number of people living in an apartment (Morrison, 1994; Basavarajappa, 1996; Schuluter et al, 2007; Australian Bureau of Statistics year book 2008; Seeling et al., 2008; Iweka et al., 2009; Iweka, 2012) .
Result and Discussion
The results were analyzed using descriptive statistics, involving data grouping, computation of frequencies and percentages. The total effective return rate of the questionnaire was 30.2% (176). Eleven out of all returned questionnaires could not be used in the data analysis because they were incomplete, or illegible. The most frequently reported (n =70, 42.4%) household income level was the (N100,000.00 and above category). Forty percent (61) of the respondents reported their monthly household income as above N45,000.00 but below N100,000.00 per month. The least number of respondents 20.6% (34) indicated that they earn below N45,000.00 per month.
By concept and nomenclature, all the apartment types covered in this study were designed for low-income and medium-income residents. Theoretically, only respondents living in Type 6 apartments at Ebute-Metta were supposed to belong to the medium income group. This constitutes only 18.5% (33) of the total number of respondents. The rest 81.5% (145) were expected to be low-income earners. None of the respondents was supposed to belong to the high income group. Table 1 Socio-Economic Group Note: eleven of the study participants did not provide data for the variable household income.
The data from Table 1 , however, reveals that contrary to expectation, only 20.6% (34) of the respondents were actually low-income while 79.4% were in the medium-income, and highincome household categories, spread among the six apartment types investigated. This reality is contrary to expectation. The fact that highincome persons are now living in these apartments indicates that gentrification has taken place. The implications are far reaching because policies targeted towards low income urban residents will end up largely with the medium and high income groups. One of the likely explanations is scarcity of the right type of accommodation, thereby escalating the resort to gentrification. Figure 2 indicates the outcome of crowding measurements for the six apartments covered in this research. As shown, all the six apartment types investigated in this study harbour persons belonging to the three groups of income classification. The figure also shows that in each of the 2-bedroom low-income apartment types investigated, the crowding level for low-income households is less than that of medium-income households. Ordinarily, crowding rates are expected to be higher in Low-income households than in medium-income household. Results shown in Figure 2 disprove this assumption, as low-income households occupying 2-bedrooms appear to have fewer numbers of occupants than medium-income households. On the other hand, the crowding experiences in the 3-bedroom low income typology follow theoretical propositions. Low-income households are more crowded than mediumincome households. This result tends to support the generally held perception that the number of persons in high-income households are fewer than in low and medium income households. The result from figure 2 further indicates that the occupancy levels among various apartment classifications are not substantially different.
Statistical validation of effect of socioeconomic status on crowding: The data on Table 2 shows the results of chi-square test to establish the effect of socio-economic status of respondents on crowding. It was observed that socio-economic status had no significant effect 424 on crowding in all the apartment types investigated, at 95% confidence level.
The general understanding in urban housing studies is that crowding rates are higher in Lowincome households than in medium-income household. It is also taken for granted that crowding rates in medium-income households are higher than in high-income households.
Results from the present study are not consistent with this assertion. This tended to be true, irrespective of whether the apartment was two-bedroom, three-bedroom or four-bedroom. The results contradict the claim in New Zealand that overcrowding is a feature of poverty, because affordability limits families' ability to set up new households (Statistics New Zealand, n.d.) . It is difficult, however, to wholesomely compare the results of the two studies because the present one is focussed on public housing while the previous was concerned with households in private occupied apartments.
It may be argued that the social character of settlements such as the slums in Lagos might pose some difficulty in making comparative analysis with the findings from this study 
Conclusion and Recommendation
This study revealed that low-income apartments harboured more medium-income and high-income households.
Similarly, the medium-income apartments harboured more high-income households. This is critical for policy formulation. The suspicion is that either the initial low-income occupants have now grown to higher levels, or they have moved away to neighbourhoods of lower socio-economic designation. The social implications are enormous, because policies targeted towards low income urban residents will end up largely with the medium and high income groups. One of the likely explanations was scarcity of the right type of accommodation, thereby escalating the resort to gentrification. This tends to suggest that LSDPC must take initiatives to forestall the disappearance of low-income households from its multifamily apartments.
The study further revealed that income status of household head had no significant effect on the intensity of crowding. It is therefore important for LSDPC to realize that income status of household head is not a strong factor in predicting the likely level of crowding in its multifamily apartments. Therefore raising the levels of income of household heads is unlikely to enhance occupancy outcome. The mix of income level of household heads found in this research was contrary to theoretical propositions, suggesting a high preponderance of gentrification in all the apartment types investigated.
